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Abstract of JP20011 68327 

PROBLEM TO BE SOLVED: To enable a 
semiconductor device to be improved in 
withstand voltage and lessened in power loss. 
SOLUTION: A semiconductor device is equipped 
with a first terminal 101 (source terminal) and a 
second terminal 102 (drain terminal), the 
substrate main surface of the semiconductor chip 
of the semiconductor device is a (1 1 0) crystal 
plane, the n-type region 2a and p-type region 4 of 
the semiconductor chip are so processed as to 
enable a 1 1 1 } crystal plane vertical to the (1 1 0) 
crystal plane to serve as a main contact surface 
taking advantage of an anisotropic etching 
process, n-type regions 2 and p-type regions 4 
alternately arranged adjacent to each other 
extending slenderly in the direction of a [110] axis 
are made to form a voltage holding region, the 
first terminal 101 is connected to the p-type 
region 4 with a wiring, and the second terminal 
102 is connected to the n-type region 2. The p- 
type region A is formed so as to cover the base 
comer of a gate polycrystalline silicon layer 8. 
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^tvs^ 1 mnmom 1 ^^buib^ lis^^mft^tc 

Buia^ 1 #«M©^ 1 fflJ^iimjia^ 2 ^sm©^ 2 

tt [1 10] »#fafcffl*<#Vfc#ttT*!K 

mfia^ 1 k Bijia^ 2 ^^^©mgtjaa^isih-r zm 
wtifiizm 1 ^s^©m 1 mmtm&m 2 mmmcom 2 



r 
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»K miia^l4g?iiHyf3^2Sg^P^CDa»5tiim>£|5ait1- 

iaft (-11-1) i^^ffi±s (-1 l - i ) sen 

a±hu (- 1 1 - 1) m§kw±£tziz (- i i - 
i) &HM±£*-oxte}&£tit:*hyz.&*m\,vz:m 

mri b$ 4 u 3 > js t* m » a n ft * -r 5 cr t ft mm t 

£ feting 3 4iBfJ©¥gfcg«©S!!jfi;#au 

fc h £ » 7"®— »*H^T3!l«*fir«i**J& 

jsx-r a - i: c j; f) tufam 1 as^ t bUibs? 2 sg^ momm 
a» 1 *M;M©8§ 1 fgtifciiuiatg 1 «?2:«jn;ocibfitt 

SE«£r«*£ftWU 

msas 1 «as©m 1 ftmtmtzn 2 itsoi 2 

mam 1 as^hauiB^ 2$& : ¥-m<Dmmmm*m.±?z>8f 
izitmmm 1 3jmM©gs 1 mHtffimm2mmm<Dm 2 

>K BtifB^li!g?i:HulB^2i!g^H©««SjlS*|i:±T 
5 £ i:*#«i:-rs^«i*;»a©?Sii*&i: LT\ 
BuIB^^i*^ * yam 1 ^ISS©» 1 ««AtctK«^A-r 

•?-©*£ SrfBtg l ga§"©Sl l SW*ik<'*J'v;h8 
»)i&!ra^-rsxgi:Hui3S2««S©^2^ 
©*> y 3 >H£jiy|3^ 'J n >»©&*> UK/St" 2Xg$ 

1 5 1 8 tT-©V^-rn*»t83«©* 

[11*383 8] &ff3y-bIHbK* s B$£tva!'f 2 



[m&m3 9] mz&m2mmm<Dn4mt$ l *:mmn2m 
mmcom 2 mt&t isi-xgr-ffM-r a c t ^ -fa 

W*XS 7 £>£>ffl#ifi 1 2 tl3«ffl^^@©SSjt^ 

So 

buib^ 1 m^-hmm 2 w^-zmmmmmtz z. t 
[«Af<«4 1] m 1 tm 2 3%?miznE.&mut< ti 

l&T S - h £ «t t) BulBm 1 H^iitWB* 2 Sffi^P^co«gft 

a« ft HjhT a *^«e c *>• v •» r , 

tiSl 1 3£SSJ©8 1 -Wtt^flMBSg 1 iS^hSS.WJc^ 
l«*n**2*«ffi©JB2*«*«SJ5'cl«»ur'E5Ur 

mzn&.vm&m<DH.&iizizmmm 1 #«s©^ 1 ««i 

BufB*EE«^^©^gBicJlffibTt8:ltfeB51B^ 1 
S©® 1 «1*<Z)&*tcti:g 2 #«M©^ 4 «««« 

tuSB^ i ^ts^©m i &m±mm% i ttscf i mm 

«fc ») i«i8S©^ 1 #SM©^ 9 «^ft^LTmjfB^ 2 4H 
tuf3^ 2 «S^©» 2 fitS^B3§3^2^cmS©^ 4 

fcmiiB^ i anracDg stttthoNicttgMBS i #mM 

mifimM&m 2 mnmom 4 &t&\cmi,mmmE.ffl*m!t 

©^.a5©***«fftiffi»i-a^isftsis 

buibs 1 ss?i:Bui3« 2asms©ssfcisftiB±-rar$ 

•c(±buib« 1 »*^©s 1 mm,t mmm 2 mmmcom 2 

[w*ii4 2] mmm2mmm(Dm2 ! mntmzm2m 

1 2 , m^M^ i©v\-rn* 5 ciB«©4 i *fr^So 

«^i:i5l3^ 2 ^tmS©» 2 H^h 1513^ 2 

©9 5%w±ftiS»aci:ft^ai:-rai = i*JB5 , m& 
mifrbm&mi 2, m&mi 1 ©v>-rti*»ict3*©* 

[»W«D#ltfl&ttifl] 
[0 0 0 1] 

[^^©Jl-ratt^S] *^W(i^7-M0SFET, IG 
BT, ;H#-7h7>^^, SIT, y'T^-K 



I 
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[0 0 0 2] 

ttiWJIEIHSa)*!?** 1 *g?kSg 2 J|? k bfc»£\ 
fll 1 *^ k£S 2 *?MH«Etf BftiSlifc i: * fc*** 

ttl«?kg2Jft?NCttEtfBft3 

[0 0 0 3] dftfcJtU W&¥2-S4661^&*tS3V> 

■ Cp3!0£ 2 Write Ctl^Olg 1 k!g2 

tifcRpC©^#(^*ft:a8rafc:T 1 0 OVfil±©«ffitfi 
< k t)Hui3^S© 1 o£>»ff^- P^I9B*»#*<ttB 

Vtt±©«ffi*fi3 NTKlttgBff 1 SVS 2 

[0 0 0 4] ±ffi#&¥2-546619&«©*J6 
iSMoffi^fp)^ [110] ©It-SyJ'nliSl: 

ixtf^^>>t;i/S$MU 1MB nfixt: 
**>*;i/JB*iM3iB2»S5i: bTtt«r**4IMt;«Bfc 

WbT*«*SftTV^. 

[0 0 0 5] SafflW&¥2-54661*&*C*^T 



WfFUS5,438,2l5^*ll1«ffFUS5,2l6 f 275t*lr^Til** 
[0 0 0 6] £fc, ^fM¥10-223896-tfi«iC(± > ±13 

[0 0 0 7] H-f ^^fFDE19730759tC(ix ±§3 

P §!Stf)!fI 2 M^tfMOSFETCD*^ >r ffiftJI k JRRfl b &«jg 

[0 0 0 8] 

[»W*«jlP*bJ:5 kf aHW] ±I3^&¥2-54661^ 
tfu MEfimctHtns n&m k pa«M(D|| & s 

[0 0 0 9] ±BWfi 3 P2-54661*&«ttfl4 (1 

1 0) StR*«t>M^ttx^^>^icit)iftmffi«^^: 
ttt?iv&naiH«kpaiR«CDaKt)Sby^*>^A 

Mifi^HbTtttftWtftc^nTftfrofco *fc, ±ia« 

&¥2-54661^&$g©S*^JSS^S^^SBE'fb*EI 
ofc^^Sg^jfa^^ffiWigti^H^fFUSS, 438,21 
5 ^*B^fFUS5, 216,275 fc*VNT«**tlTV^^ 
fcbT (110) ««ffl*«V^S»^Cab 
&¥B«afcHbTtt«k»tf***VT«:*-3}fi:. 
[0 0 10] ±fiM ^WfFDE19730759JCt5V^Ttti9B 

[0011] K£*©JBBBE^tr7— ^-f 

aW±«<*o^jtt»«fttfi<»ffl-bT"^*:*:J6, 19 

»<ft*k^5HW*ofc. *fe. ±IB1$&¥2-546 

ia»DSb^^->#fiFffi-r5fc»K:, mzitw—m 

SFETOHU-f > • V-*IBS«#*t <feSfc1,\3IB]B 
[0 0 12] ##gB£(i N ±iafiDH«4%*bT«C*il& 

[0013] 
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3. SM^ti»2SS?lcg^;*;}v SI 2 ^(±81 1 SB 

?tg.^£ft.5o ^isv^2sg?Ht«BE* j eiip^ 
fcfB-rfl}mA~Eovi-rtL***-r5o 

[0 0 14] A. ffftfyrfflSfijai* (1 1 

■fzimommz ( i i o) *gn9i:gifift {i i i} 
ssi±tbv m i*izf»2***tt [iio] w^iPi 

[0015] B . ^agft? v 7"©S«i36M* ( 1 1 
0) ttSD&U £l«tt2:£2«W*x (11 0)33 

mmtmmta a 1 n ««9*£ssairai:LT» 

[110] W*[q!tifflS<#tFS 0 

[0 0 16] C. ttSftftflWOftJH C x Ilf^t) 

[0017] d. -bm*m#.mw. 
[0018] e. *m#.$iB.ft v v >?->f— v mcomm 

[0 0 19] *«BBfcJ:a^»»««0«JS*ffi"e*o 

±IBA*fcttBO«j«**-r4*««**«©»ifi* 
i*©F$fe!±G©X^S:-g-tf„ 

[0020] F. 70.5° ±5° 10 9.5° ± 

[0 0 2 1] G. *mfo?-v7'<D4-0(Dmm(Do*>ttfa 

Tzimopm* ( i - i - i ) jgsffl±tfctt ( i - 

1 - 1) £H9±i:U (1-1-1) l6Bffl±S&tt 

(1-1-1) USafflifcfoTMSllft* h 77 * 
* ffl V»T M^ffi^ y ^ > y^T- y r t ft * ffcfiK 

[0 0 2 2] ±&UfcJ.$&JBl#J:trte2*«fc.ko 

[0023] mE^mm^mmmr' 

Mf8,-e%, *feJ±S«Eii«tfE±$tiSi:§©aff«i# 



SSiBEEft * feJiffiigfcfti #gS i: ft 5 . 
[0 0 2 4] >M8W«DflhCD«r*fco^Ttt. UlTffllB* 

[0 0 2 5] 

Sxtt El IB * #J® b ft A 5 £> Jil T PSffl t IK 3 o 
[0 0 2 6] ft&N *^$ffl*T-(±fegffi{±5 v-JiiST- 

aiB-ra*^ g55(^©fig!f^afB-rsfc«)ffi^'?-^F^tt 

7>ft7ffT?ftffit5Ci:tltS. $fe, { } fctii 
m©3tfBi£jitK 3s<Wft*tffct££l3o9£gU flj* 

{nniii din b, (-l-i-i) 

1,' (11-1) I, (1-11)9. (-111) 
9, (1-1-1)9, (-11-1)9, (-1-1 
1) 9©±T*^tot-= Sfc. [ ] liSSUrt©;^* 
IU WxfcJU [110] mt (1 10) 9tS9fttt 

(l-i-D at (-in) mnzottm-mmm 
• [0027] <*»j i>si immwom i ©shbb 

Si^^-T *^SS©¥9l2ls m 2ti*$&IB©8 i 

mm £ m t *mfo%im *v * ? — mosfett* $> & *§-&© gi 1 

©a-a«SCi&d«i&t8r9Ek EI 3 fcEl 4 f±#?ai{fc£?g 
©©it ^S©-0>JT* S . 

[0 0 2 8] El 1 Cfc* WT\ **^f*^@{±tg 1 SB? 

(EI2T-(±V-;*SB?) 1 0 1 h^2SB?(92 7?{±h* 
U-f >Sg?)l 0 2MC«£E*«aiftl*ft&i:SK:^U3 

>*i#f>^2 o o (D-ffizn^T&z.mzBmTz 

x h C «t ?) tusB^ 1 SB? i: buI3^ 2 SB?P^©m^jim* 

M»f7 7'2 o o©a«3E«9tt( 1 1 o)mmmt 

U BUlB^U3>^^y7 , ©cfi5^a5tHui3S2SB? 
1 0 2 £tt£M9lcSlft3*V5n3!ffltt2 iiSiJfB^ 1SB? 

i o i tmmiicmffiztizpmmMiM 1 1 ossn 

9taBft {1 1 1} ^S9^i^gtt9i:bT. [1 
1 0] fft*[Rl(C^BS<{^fcff^T-3S5tRgtTE^J 

ai5 atiTK^^-r >£"7-r •¥«©*«ttEi»-r-g.«su 
Tfeu. $f>n, m«siam^i 5a*f>pis^4A 

m$&X-mtxT2>ffi&f&-?X^2>o -15, ^2SB?1 0 

2{±^y^©«att^*^bS9e«si 6izmt%£ 

nnfi««2tft>lbT»S. 
[0 0 2 9] huIBS 1 Sg? 1 0 1 hiiUSBfS 2 SB? 102 
M©S«fcam*lfi±f -5B?j£ten3m«2 pii«4 

^ f> ft s fuiBmrn fin$«4t t ie a v«(o^n«nr«4i» 

4IESVft©2M«««8-eHMBJ6l*?l 0 1 ttufB 

^2sb? i o 2P^tiwJin$nsmffi©*^±*^^s 



« 
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*m±? s c iisg?i o i tm2ffi?i o 2© 

HC«jStfjK*tS#ii^- F©B$fc:«:£««Etf d©«E 

ttS o 

[0 0 3 0] Sfe, Bl lti*V^CCD*E««f««©a 
2Z»fc©Wffi**h*B±bTV*a. £fc, ^s-eH©^ 

U *1*F1 0 1 kfl!2*rp 1 0 2H(D»ffitf**# 

«t ^b<ffiTTSCk£E>±bT^So 
[0 0 3 1] tot, **8S«fcJ:ti«^ iKi/^>t 

iE«K:*Ti6ffi**S^-i:fcctD pffl««4, 4xkn 
S«« 2 * *> ft ^> p nm&<DM \> M \s*9 - >*¥ffi#J 

J:#WS["efc5o #»E#JT-te\ ±IBpS««4, 4x 
fc^SWt^y^CDJBia-ilCDeWiS OAtmfilTfclbTft 
So ft** *ftttWTH±paiHltt4, 4x***ftfy 
:Tfc¥BTfifcfcH8a^D«S©;* h^>r:/iH«*ffl^& 
S^SLTfeStfs ffi*fcnS««2T-#fflbfc¥ffl 

©x«) cnffl***2*s»»b^-r<*sac:ii*i»±-e 

7tt©pSaa4, 4xknl«»2*&45pn86 

[0 0 3 2] *Htftt)Kffla)B«^ 7<-;i/K'J5f 

»i*:^-vr©HlfflC:ttnS«*(ll 1 b«tttt\ piK 
4, 4xfr£©£;£/I©{$tf£|iP;tSo 
[0 0 3 3] *»«©*»* <k DBKfrolftfiCK 
■W1"Sfc»t*^ffl«©*^#ftjR?^/^— M0SFET© 
»^*«C9tt)KW"ra. H2£ttHl®a-ajKfi:» 
5«t»r®0£^bT&So *S£^J©/^7— MOSFETte:^ 
gl^U3>^-h 8 a*Bl©pSit£KJB4©IH©n 
StfifUI 2 ©±fc*fflg < mWL IsfaTs ^*jgt?*ft 
So ^jBS^>U3>©y-h 8akV-7«?l 0 1© 
afiE£*?utf;i/ h k U I1SS?1 0 lt-$»5V-^« 
^icttb* 2*8^1 0 2T-&S Fl/*f >iS^£jE©«E 
* SiJD-T a k niSa 2 k p SSffitt 4 #SE5fcHW bT 

icM^jg^ftt). mmmm*m±tz>o c©k£mjE{* 

&^*s£© p SH»» 4 «fc D « $ tl & n M^i^ 2 I4tt*© 



9 A D -JT 



M0S.FET© F U 7 bT««*tt5^«*« 

d j**nfcnas«*»2 fc©n©«iM^s/u ^ >©eg#® 
ip-cfiiarrasac* ±i3ps««4i:c:iit:ct!3t**n 

fc nlM 2 ^Sfe^fflZft-r * J: 3 fc±«B p 4 k 
^WiD^Sh F W>*Si?l 0 2frfev-7»f 1 0 1 

icnffi&ntizmm'z— Ficfts* 5 , £©»-&£»!** 

©^^9— M0SFETtlt^W«I*S[tfiftV^nS««2*« 

So ^©J:5k:W»ffifc^ife©^*JIJa«»jt6tta 
«fc 5 C«£fiM«**4llJ&r * n SUM 2 -k p 4 
©HD«b^->©»*kail»fiiK:«^b&*^ F 
^JWtlSiiSIS b < tt£* 5x10 n/cm2 fr-fc 2 x 1 
0 i3/cm2 © pa S fctt**tfilT ft 4 «fc -5 £fS;5£ bTfe 
• So fti>\ nSi« 2 h pSia 4 ^il t U 1 1 
9J^5«ffi«^««(4«fcJfi^S*»9i©«Jft*ttfcJ: 

fRl©S^*ft<T*gSo Z(Dfz&>, ^M^MUBE.m^ 

«ircsa. ±ia«jBE«»«aift«j«-rsp3aiR 

^4©3E^j&M{± (110) HJ&L^fSffiH^atlT^ 
TfcO©JBttkftS. - 

[0034] mz, *»wt«a*»#««©«js*a 

©— «* F l/-f VWffitf 6 0 0 Vafi©^r7-M0SFET£ 

«kbTB3i:g|4C^t«Wt5. 
[0 0 3 5 ] 0 4 (a) ©BfSEI^^f «k-5^, *•» 
iSItf (110) fflt-hlSfe(i7>^>^©nI 
^ftfi»£ F— ^bfc*5 5mQcm©iBjiJRnS^y n>« 
«1±£> JP£#J4 5/zm, ffilftfflliO. 5 Qcm 1 

iIiM20a,.20b*MU @li:*bfcJ;o 

(l-i-i) BHt (-li-i) ffi±t±Kftia 

l^TKflsl£2 0 a©/^->->^*^r-5 0 
[0 0 3 6] CCT\ **«»8|iZ)*»»fyrttSI 
3 O^ffiHlii^tJ: "5 (110) I 

t% «ffifiu*««©*w©*i>ft'< k* i«a©*rip)b&ia 
i^>> u 3 ^ ^©fliiaiiffiffes t i/>r naff 

#^£ftSo ZCDfc®, *#*^y^©4o©flia© 

a-fe^-fRirs i«a©«y?aii (no) jensksuft 

{111} «aB±k-ra« -Tfttot>. fljQtt (1-1 
-1) Mk (1-12) ffi*^ (-11-1) ffik (11 
2) ®{Ct-So {tots *^*frSS«4«ig-r5»^© 
*^©*t>*AMUI*i:fta±77y bBtt (1 1 

0) ffikM^-rS {1 1 1} S£2rt* {1 1 2} ffiT*fe 
2>i)(D*{&mTZ>Z£ttM£ bV^o (1-1-1) 
(1-12) Ki77^ hHk-ra»^KJ4«£E««r 
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7<d ( i - 1 - i ) B^DflOfflii^fi 1 ©*©*ffljft-ra« 

*& (-11-1) Bfr (1-1-2) B4£:7^h 

SMM8©-oi±i|i»#^yr(o (-1 i-i) momrn 

fc*©4ffl*?-££fc#S£bV>c Mfcx (1 10) B 

±IB±»3MM8i:7 0.5° £ 
fcttl 0 9. 5° fi©£SfciBi: 

E «J*« fe 5 p Sffittt 4hn 2 o < 

pm«40»^tt dio) iiihfit {i i 

1} «Bffl*dtrBB^— rc«j«*nao 

[0 0 3 7] ft£, 01, 02, EI4T(i*#frr>^^ 
©i77^M* (1-1-1) £:U y ^© 

float* (1-1-1) fflfc (1-12) ffliilfci^ 
^mm*mlsXUZ>ifi^7 ? v hB£ (-11-1)1 
* (1-12) B^ (1-1-2) Si:bfe®^^t)0 

bT'fc£ 0 

[0 0 3 8] £©R{bI«2 0 a*V**£bTzk 

V*^£LTffll^gHbJil2 0 a£2*b1M Hiyf> 
^Sft/MRicaii^iXT [110] la^fpj^ai^^x/ 

flJJBhLT (110) aWfc**b«ffSiI* (1-1- 

i) BSfett (-l i-i) ffi#SfiE$nso 

[0 0 3 9] CCT\ ±f3K<bK2 0 a©y^->-> 
xe-CHWft:JKj«*nfcKB©»ft«2 0b^>U3> 

y^>^bfe< ftl^^tf^y^^BTlltU 
[0 0 40] ^hv^^0;^->i:yij3>iB 

SOU y'j3>xyf >^©i^<nch* $ 

y b«<Z)fc«<Z>«SSti\ liWW40.2° WT#a* 
b<, ^*6<]^(i±5 0 J:!)+»*^»«TffTd. 
[0 0 4 1] fefdU BlCD*J6«|(0«tdtpfi««4 
4: n 2 #$fflgl>;* h ^ >f 7TfcttGD« 5 £ b fc; ft £ 

©■5%, &miii±m<D^d^mmst^ d - 1 - d b 



*®m\zTZ>tztb\z( 1-1-1 )Bfcitft*iRifcbT* 
Jftfcfti^ ccD»^KU4i5fBS3acDflSBt:J4a«K:»b 

sort? ft ^ {iii} B#situ csoffiiacDisa^Jis/ 
©£S»#fctt*^ > u ^ >^ ^ ^ > rm&mj&ztiz 

[0 0 4 2] 04 (b) ©KBHfcaVj-cfcdic:, 

iM2 0a ? 2 0 b*»*bfe*Klffiln;*#o. 5 Qc 

mipe>15 QcmgjK(Dp3aaitr^*S/^;i/Ji4S:*?i3/z 
mii1gbT> i/ij3>i3*I»5. 

[0 0 4 3] 04 ( c ) ©KBHC^-T «t 5 £x 

pSax.tr^^f->^;i/Ji44j.y^>^U nixtr^^f 

(a) t*lfe»ftK2 0a©-SSfell^t*^ij3 

it*?, *©f^ pffljitr**$'-wi/Ji4©xy*-> 

[0 0 4 4] Jfitft, 04 (b) T?*bfcpfflailf^*S/ 
■v;i/»4©J5ESxa^HC I U *>U 

3 > j(| 3 CD/SSB 6 tf * * 

Cttpffla:K^*^^;uB4©*Cffl»#*J«*ftli< 
ft a fc 46 p m x tf * * v ; 1/ Jf 4 £ *5 V ^ X » JE b w £ 
bft<ft££#)M£ b^<> pMxfcT#^>-wWf 

^ U 3 > 31 y ^ > # T Z> JL y ^ ^ y ? x H * ffi B& T S 

-h^Rite^ft^o 

[0 0 4 5] ±IBxSt:J:DBE«Kf««©fc«)a)nS 
««kpffl««o»^Bt»bait*|qiC«^b&*y 
h^*fi*J«te&fcli«l x 1 0i2/c m 2 ^^fc{4 

*nwTkfta«t5Cfiirt;«kiikD«bt:*y^tai^ 

t cfc t) N WE^fb i: fi * > ffi *i{b * »j« b T v ^ . 
[0 0 4 6] 04 (d) fcI^-r«totCJKl2 x 1 0 

i3/cn2 ©7lfD>*>f *>JT%a*U gg^J^2/zm(3[) 
p£t£««5^A^ iibI6a, 6b*v^^tCb 

V>^^fflV>S2CD^>Un>CDoi>y5 L >^«l 7*JfM 
1~a o ±iB©^>U3><Z)J.y^>^»3©JBJ58fc|5|«t: 

><D^mM&mi± dio) ^^Bhsia 

ft { 1 1 1 } B. Tftfct) ( 1 - 1 - 1 ) ISfeli (- 
1 1-1) H£ft&cfc5£l^T£hbfcv;*££:flii> 

[0 0 4 7] Z(DfzV), > U ^ >©S^tl(4 7 0.5° 
±5° £fc{41 0 9.5° ±5° t$it54o©ig 
i2 6 ft ^ ^ My *9 - > * V ^ ^ i: b T "T S Z. £ 
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[0 0 4 8] Sl©iftfi6b4SlT^U^>x^f 

[0 0 4 9] 04 (e) t7>f-;i/F 

[0 0 5 0] 04(f) t:^tJ:5i:f$ft5 0 

Onm, ffiSttfJWl 0 Q©^j|6a^U3>»8*BJES 

[0 0 5 1] £fttC£ 04 (g) ^-TJ:d^#ie 
H^> U X* >m 8(D/*#— ->^icJ: t>MOSFET©>F- b® 
I8aSMt5o &:fc\ ±IB»fbIK7 ®«5 bR 
<bM95J4 7 akfBbfco ^©SL $jl.5/zm S£©# 
r^ffl(Z)plitil9 kg££$jO. 2/zm CDV-*flJ<D 

n§yffiiW!i l^mm-rzo <^©&. k«i 2^6 

0 0nmi:^^J:^:i<u V— ;*ffl©3 ^7 b© 
[0 0 5 2] 0 4 (h) fc^Tcfcdfc&fbiil 2 

MffiiWI 9 £SI3§-r3 £T^> U ^ ^y^-^tfrd. 

X >7 T*ff O U n > jc «y ^ > ^ttfrfc * v^o 
[0 0 5 3] ^©{g, JP£$j3 /zm©T;i/^x:^A^jl 
«£JfMU 717— MOSFET© V £T>U/^ - 
^ASfig 1 3 a^y— MSI 3 b, *y?3iy 

ffilfc!) ttibffl5T-&£ V— *>B«S^y b* 1 5 a^y-h 

[0 0 5 4] *(D'&s yU^>©f^^2 5 0//mh 
<rk££iK 02©»fB1ijtk&£o 

[0 0 5 5 ] ft*, pS«a4knI»«2(2)pn86 

&*S£-©£SB©*Sil®i4^fb bft^o 
[0 0 5 6] ±130 4 (b) ©XST?J±ii»©3i 

U3>g(D»3CD^^^l3pS^tr^^r>>^;i/a4*0 

4( i)£^£-5£Jgfi!oU ^©SU8^tr***>-wi/ 

/ss««tc>f * >fir%ii^*fTi^©^cD^xgtc ct t) 

^R8#@t£-rSct'5(cbT> ^©^£04 (c) ©#|jg 
[0 0 5 7] **«B®JBfc«ttL«, *WE{bC#Bfcn 
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(1-1-1) ®©2J2kC:©2;3k$j7 0. 5 

° £fciiio9.5 e ©fcM-e&n-r* (- 1 1 - 

*$4 h-nS»«2CD«li}jgb^^ — >*^BfiRbTV^Sfe 
tffffiS^MtSpiS^4 hnili2 

©lftp*bt:y-5 L «IW*»< U ^g< ktiSi:v>a 

&m.&&z> 0 dio) *«*ffl^fes*tt3iy^>^ 
v^kStRtciMbaii^fti^jigsffitfatisfcfti^-f 

pn^©^Btf \v^ffi£^<T*§&#> 

ffipa««4knffi*«2fc^ra«JE#min$ii&i: 
* © p nS^©*^S^*K#S#aSJKWT k b & * $ 
^^{ht-^) 0 fct, iftWffi*^©ffi»5fcYb#W 

tlT?*£kl^»S#&So «BE«Sf««CDpS 

Cff -5 D pM««4 knS«a2CD«|DSUt: 

^^•CDP^Pi* 1 0^mgJKttTfcbT*->U3>©jiy 

^l*?h»2iB^i:0B£E#-6 0 0 veLtGDiftW 

[0058] tfbiz, *mmBm\£±ti&, mmmitiz 

i&5& p 4 k n mfflA 2 © jfflSv^lft b JK b^ ^ — 

bi41 0<g^±^[Rj±-rs&^, 
[0 0 5 9 ] $ 6 lc x *5UlBJKJIBt «tn«, 

(10 0) hllft {111} ffi±$fe(4 {1 1 

2} b±crw\ ^ y<Dmm<D 2 ma 

b, ±IBpiSIR«4©^^->i:nSaJa2 a©^#© 
S$^ftSi/^>x^f>^M«5t46CDV^ 
^y^ — >©4o©iBfta©a*>©^[pJt"5 1SS©2 

ia(4*^^^^ , ©«ujak¥fi 1 kft^ c t^^ (i-i- 
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i) ffi±s&«: (-11-1) m±.£.mwrz>£^5$f 

ft«^fc^U3>3iy^>yjp|JBjay^ — >£> W 

[0 0 6 0] **«BBfflCJ:tUi, y-*=i> 

hffl©vV3>Sl 7JgfiEK:*^Un>»3 0DJKJ5E 

>»1 7 0x**>y*»Jfc/t*->©W 

£15 bT t> U 3 >m 3 ©B/Si: <fc t> S> U 

[0 0 6 1 ] *«KJBfflK:J:n«, «E«^« 

«k:ffl^apSl^tt»««4(D«mtty-h 8 a£^b 
T»iai-a^^*;V»**«9(Z)HIIBJ:t)*< L/T$> 

»««4©IHHH:Mx>?-y— b©«J:D3»< U M/ 
?3»m#$>£o Sfc, pfi^«»fl«4«t!)2iKili 

[0 0 6 2] #^Jfi0!lT-«\ U 3 >*##JR^ ft«C 

s s hi/ i> (DisgscD^iT-cDm^* 

■tflL<ft«fe», ±Jfi<Dctdt:pS^I««««4tt 

[0 0 6 3] *6t*wii#i"ett*iira^y3>y-b 

s/y 3>y-h 8 a©iB©T»fc«jE^««tffi^a 
pffl*«4*»«-ra^h7-f^T»jiT**. -©fe 

[oo6 4] **afi«T?ii«a»E*fii«-rs 
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©*tfin#&v>fci^»*#fcao z nit* 7-f-^py 

3^>i*;i/J12GDJP£ (nSxb:**S/t;H2 fciftiftK 
nmmW. 1 fc©*IM±*»»»K# 5x10 i7/cm3 © 

fe S nl« 2 ©Sl^il < T * i^iffi ftTf & S 

[ 0 0 6 5]*6t, pS^tt»««4, 4xlinli 

JK4, 4-x4:]8S«JKnfflatlRl k©IBK:nSilf**S/ 
•Wl/B 2 ©SOS (^IfrM&iftK* 5 5 x 1 0"/cm3£JlT© 
W)«SJ;^:Mltfcl)o £©fe»x pSPFfcS 

yommi, 4x©jg^wBE£<bi-£cih&i^ 

[0 0 6 6] -r&fr?>7^5r>f r*J«Tf*a«£E«KHB 
*ftte±0)&»»»Snffl««fcpffl^»6«l**l4, 4 

[0067] sfc, v>m^mmmwi4tipm^mmmm 

4xkOBiL2^pI^«*««4xCDHiL3Cft 
S ni^^ y b ^ttift*»± p Si^W«f«« 4 commh 

b. Wl 0 1 h*B? 1 0 2CDP^^iS*SBEA s Wft]^ttfe 
i:*t. 7-f-;i/p y ^r>f>^fa^jb5paiB«4 

x fc ffl £ S 4$ SO ^T* & * <k a fc -T S £S # » S o . Z tilt 
«?1 0 llCgiLTfeSpai«^6(t 5g?l 0 2 

5g^i o l h^ngg^bT^l^> r >^-;L/b y >^ 

[0 0 6 8] ^«M0)«dica«E^««(Z)naSfR 
PI7MMM4 k p9?H«m4 x 2:0)1IIL' 

2 p ^^^%^a 4xcDP^PiL3(i P m^mmmm 4 

OP^^L lei:!) 2idtt±«<*J«U 5g^l 0 l^iS^ 

1 0 2(DmicmmE.'&muztitz£%\Zs ps^nm 

a 4 fcttnffl««2Ccfc t)PB»*ftTv^a7-f-;n«y 

5 y >r > ^?sat mmm 4 x fcffiaa ^?>j^t* & 

^tt»«*« 4 h p S7*Btt«4l 4 x iiCDP^PraL 2tepM 

mm p 4 P m^u^mm 

4x^CDP^PK±L2 0)«;t}^L4T-fl»f-rSo *fc, * 
nmmX'lt. nS*a2 07M*NMEttLl, L 2 , L 
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fl"C*3RT?g, «iS:3*b#ift<*e>ft<T*-tti:V^ 

> ^awt?* a p ffl^*B»«« 4 x © * v h ^mmm t 
<u ^±^^{bb^^< -r^-h^n^ -cot 

«4*4©*y D 2tJfil±*ft< , ra. ft-? 

fctt p 97MIM 4x©iiip S^MMU* 4 

[0 0 6 9] ft43, BlCDtt^tDJHadHLTttSE 
*»«W-e fe a P £!tt4B 4 k n 2 * y 7° 

c u t n m as © w ee * m% r a - * t- » a . 

[0 0 7 0] COiiC, ^ b 7 -f ^tt© p SSSfS[«« 
4, 4xknffl«*2*»fflra£fcK:J;tK T^^>f 

-fe^xaoJtiinft < siaciii^T&ao 
[0071] w\ pSt«*i4t»rtra&»K:K7>f 

2 k P 4 zj&m-rzm&iz&mxfa&mm 

mUlz BUT* ±l3«jE{S^«^cD n 2hpii 
«4t*»»f'yr0HaiT?j!ESS«ikti DM 

jaffloi»BE4«i«*^a«ig« t a c: fc*sari6-e»a k 
v^wawaa. 

[0 0 7 2] *6C**JB«7fJ4«BEff»««©pS« 
)S4S:$/U3>iyf>^i3©* fca»aA.««fc¥ 
fi>(b-r£XfIT*H4 (a) fc5*bfcRfb«2 0 a©4>ft 

SLT43t, pM^tr*^S/^;Wf 4<2rQy^>^£*r 

aJfgT*fca 0 C10fci&«£EfiU*«*iCDnffl««2 kpH 
««4©;^ — >k*©&©xg©^;*»^* — >k© 
•& to * ft JS Jg £ fx a £ k # rJ f 1 T- ft a k v ^ o jfts # & 

a o 

[0 0 7 3] ft: 43, **JB«ft6Wt:JIUT©*lll«t?tt 

itli^x^ b©H*l!fe3iy^>ifttK:a:^a*<D 

fcHra«»#ft < T*«t)ft^&»«H-*«jiCfta 
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[0 0 7 4] <Sft6fc#J2> 0 5tt*«W©m2Hjffli^Si 
4^-r*#**H©¥BBHT-&a. 

*i#fy7©»|RltS ljflODj2kLTE 1 kfe]«BC 

( 1 - 1 - 1 ) H*a^»^CD*iS^.|T-fc t) a - agtf 
©Wa«IJSH:BI2 kWCkifta. **JS«n?HU 
j**«T»8pfi*«4 i:nim2U:^ y^filigT- 

* ?>n^ J: o fc«E««f»*ft««-r a nl«« 2 k p 

sa*«4cDitosb^^— >#i»araiiii©^i«««tt 

5 x 1 0n/cm2 fr6 2 xl0i3/cm2 ©ffflkftaid 
[0 0 7 5] **Mfi«tt«BE«j*«*»kL / T«<nffl« 

«2±C*»iJ/U3>y-b 8 ailMU see#j$ 
««kLT»< pS««4±£^9-MOSFET0*-**;i/ 
fl§ p SSttlRJI 9 S J&jeK bt^yS/ay-ffiW — MOSF 

rbpb±!>i£<u h i/>^y— bcDje»oft«4«fl£fiy* 

^^«V^apM^^M^4T*Sa ^kiCc]; t), hi/ 

«JSttIfiI±* $ Htta k ^ a a^^fe a o 
[0 0 7 6] ^IS6#J 1 Iz^xm^ta^o U 

&»^Jci4, *£MMMfcbT«<±Gp&«lMtt 
EI 1 fci^-r-t-Slc^BW^tt (-11-1) It (1- 

i-i) a^HS4xa¥ffE3a^*— >k-rac fct 

*fll«l tn«fci9aBpffi*«4i:nSl«a2cD 
^#(D^Sfi|S{i:Stg^^bS[fift {111} fflkft 

a. zvta&b, *tttm<Dm&\z$xmmi(Dm&£n 

k UTi < p 4 k nSS«« 2 * 

^btfssev^D^^-ena^sakv^a^feao * 

(0 4 (a) ©^ig) #3t*iCftafe«>*SS?)#|Rl± 

■ra ti^as^$>§o 

[0 0 7 7] *^SE^JT*«4^?agP(DilSJJ3E4fil«r 
afc»fc*E««f««fcttfflt" a pSttKJI 4 kH-x 

atf*j«*ftapffla;*Ji*7-f-;vHU ^^-f >^ 

LI, L2, L3©^ffhPl;T^f3> pl7tt«M 
4CDP^P1L let 5 pffl^tt«f««4x©raPH*«< 

[0 0 7 8] W±©i 5 **««<D»^tt«EE«f& 
««t«iH«Jt<^^ v ^3.«HS^*a«^CDlOli«Tfj6 
D. ^^-MOSFET^CDJjftJSty— hffl*«(ttR?C:43MT 
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(S^^ Mb*H2ftafcl^ 

[0 0 7 9] <^JEWI3> H6tt*^ra©m3SIStiJBai 
[0 0 8 0] *^!IB0B©»^fc{4pS^>B«l««l 8 4 

«£E«»«««Bo)pffi««4i:«a 

SL2 ft 6rKfcHI2l»ffia±©fc»fcJgj«t-a pfflttK 
■ 4xH±OllBL3#, «Efttt«ttffi<Z>p£«j«4 
BtCD^iL 1 kB bT*4)^agi5CDWE^f#e> tt^f< 

2, L3tLlfcit^*<'ra*K#ft<ftSfc», 

C£#pJfg^ft3o zcDtc&b, iftWEEfbfcffifflifefljSe 

[0 0 8 1] €-<Dft©jSiS:Hl,-tB\ *&ffifflcD«£-fc: 
*«afi«lkH«C^U3>*«M*jK«©*Wffift, ffi 

[0082] <*n^j 4> 07 it^mncDm 4 %k^db 

ilx^^^>t;i/I2p?:pihU 2 x t: * * >> 
p, 2 px£iftaftn£HMU ca-ra^U3>3i*y^ 

> ?m 3 b Attics 2 tr* * > * jvm 4 n * jb 

j5fcbT¥ffifbU S l^tr^^^>^;i/JB2#a 

««4nfcpl«a2 pl±Hl©»£-CDn35»«2 kp 
S*«4 C»J6 LtE«Kf*«i: bTi< . pi 

««2 pxi±Eno»'&©psa*a4xt:*niBb, 74 

— ;H* U >^LTl<o 
[0 0 8 3] **JE0OT-ti: H W >6D««KJg85*57f 

5WJtt*ftStf*©ffi©«igliB2(Z)»'&i:^I«-efe 
i>o tot, **jSfi^J©S^^t)||j9Efi»Jl kH*K:^U 

n>^^fr^@0)iSBE{b, ffitBJfefb, ffi:a;*Hb#BI 
ft*fcv>5»*#aa. 

[0 0 8 4] <*8E0y 5 > El 9 &*ftW(Dm 5 ftJE^tt 

4, 4x*»i««i o lkjwfrrafcfcfc^ *se#ji 
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«U H4 (b) 0«ighftofc&£fg2:iilf**^ 
;H4, 4b4x7f>mtoltt^5tf, cco^p 
SSxbf^^>^;i/J14, 4 b(D^y?>ym\'3*fe< b 
T> *»f*^vro«fflffl<3DaHt:*pffifia«4x*sjB 

[0 0 8 5] *^ffi«T?B:pS!|fcfiWi 1 8 ©JfcJSExa^ 
SkftSc fc£U **»^iyr©»*©pSS«J«4x 

* ft < t tz #>izt**mfcm.m<D P mmm 4 x ©ag* * n 

SttfRJIl 1 bj; 6»<-r-5*. nIl£KM17«M 

[0 0 8 6] *^jfi«l©S^fc:t06^bfc||ffli^i3 
kH*fc:S/ij3>**#««<D*»EE<b, ffiH&fb, (g 
3^ hfb#Bftafcvs 3 

[0 0 8 7] <SdKM6> HI 0tt««HiCDll!6 9GIBK 

—i-mM^&&fr<Dmm&iz\-t-e3!>z>o mosf 

2 Jt^nK K < ft S 4 s d 6D««1* ©ffilaJBfcfl* 

»^tJ±«BE«j#»a^ffiffl**i5pS««4©i(i*^ 
**;i/ffi«JB9©IHPB«fc £i2;< b^*;i/&ifc/l 9 <DJ& 

SPCD^I *«BE«J$«B«fcfle/a 2 ft* p 4T-I5C 

fetid;!)* f t *;i/tttl 9 ©fiSPo^cDliiLlt* 

©M«ttft±#Hft£fclv5»S#fc3o c©abStt*> 
ij j^»ftj(5?©16l:4S»T»5#WCS i C£ 

a. ft*>\ pi^««iffia4 0^«l«iaS{if. 

[0088] *His«»jo«-a-fc-t)iissfl»j i fcno«cifmi 

[0 0 8 9] <*S£fi»J7> BT1 1 fcbMBHcDg 

« 4 x i: n S*« 2 * SiMHBj* i: x ir ^ * + 

»3 ig-f i h {c «t o THa-r ■SS^-CWBET- $> 
5. -?tit>%, STil 2 (a) fc^-riafcSSSiKn 

[0090] it, ii 2 (b) t^nacmiie 

^*->tJH2b^U ICC, Ell 2 (c) izBT 
<t -5 C p 4 b 4 fiJjjTf S o 

[0 0 9 1 ] SC, ±IBXg$g|»3jlbTfT9^i:t«t 
5 01 KO^iih'feSo *«flS«<D»6-fcttnSlxK^ 
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^>tM2a-2g, pli^4a-4b, pMmW* 

4 a-4 f #g-^EI 1 0©nM:nt?#=^>-Wl/jl2 , p 
^^4, pM^4x£?tJftbT^£o 

to o 9 2] *nmmx-te^**jim<Dpm&wtm9& 

P1MI4 g:£Bj£b&^£?£bTi&£o T&to 
mfiE^^(DpMfi£»»4^y-h^bM^^b 

mcom^utm 1 2©^£it^p§m^4#b£om 

JE^gm£^££§£S#/J^Uo ^©ffe©;&£gibT(± 

CDaltf^^^^;l/^^J:^T^bTV^^i:V^Chfc 
01 OlC^bfcl£&60!I6 kCk&SfcttT&'K 

$)<D(D*(DM<D%}mzmisTi±m i o^bfcuss^je 

©p^:$4 k7-f — U >^f^4xi:&|n] 

©*§•& iz t> m&unmm \z&m ts ti s p s«« 4&mm 

5 o 

[0093] &t>\ *nmmT'tepmM&m<Dfr*&m 

mmffi(D7j U >^:fe£kbT(i&< pi® 

«4 xT*H£;h,£nS^2©illS<J; Di« < -TS-kfc 
fa®. mit&®mt*2>£^o®%:ti*$>Z>o ft*, ZL<D 

m&izi), nmm i t-m^^l i , L2, l3sp©^ 

[0 0 9 4] <i«E#J8> Ell 4l±*&BM<Dm8nmB 

<x ft^;«ii9 tpmmrn* tcors^pmrnH^ 

So *IWE#J©iI£\ M/>^y— b©J&©^©>f-h 
t<bS7 a(inSia2 hgbT^S^ d©gI5#T-© 
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wftmnztitz^mmizte-oT^Zo fe-ox, *2zmm 

ffil 1 kPiat^ U ^>*#te^@©rtBEE{b, {£Ji& 
fb, fi^^HbtfitiSiiv^MtffeSo 

[0 0 9 5 ] <^flEM 9 > EI 1 4 IttftWom 9 fgSEJfc 
ffi*^-r*#ff««CDBfBHT*S 0 *SU6SJBSStt04 
(a) ©KBaT*iE^feS/U3>ai^?->yxScD«^ 

=^>i*;Wf 2 ± ?) iS«JS©n§yffif$[JI 2 x * pSS««4 
©ffl 5lcff$JSRbT^SCIi:*s«p«T?ftS 0 t « 

««kbT«< nS««2, 2xrt©£g»<D*y 
t: « b T & & £ k # If ffi T- * 5 o 

[0096] *mmm(Dm&iz^ ss^f^ni 

««cd F-^IIipSTO4STfflSn5nI^2 
x, 2©^thT*ife*So tfcoT, nffi««2x©iftK£ 

x ©^$36% K-Xi^c fc: J; t) Sffi«J$«i*© n M ®££ 
C^S^ni^Mft K-XMSIEtefcfMffl-r a - k#RT 

a 2 ©sjg£® < •? s c Rjt6T-fesfc«)p^teii/i 

^b©*f*kffla»0)BjBEflt«*gat:aiJSE7? S -5 k v^ 

«2C0««J±, «ff«J*««kbT»< nffl««2 J 2 
x©¥i3^|fi«liBJK«fc »? 2fflW±«JK4(£< -j-Sj^aAs 

So Ell 6&*mmm<D*y h^Wft^T-fcSo *n 
ffi^JOJg^(D^fSttBuSBpS««4T^SnfcnSfS« 

SfHAR2, 2x©^l9^tt»««a:aia«B©nS««l2 

mmmft p mmm 4 © jfiecD^^wej: 0 ^av^ 

fe^o «c*>\ #Bfc#lvtnfflit1Wi2 xOffiScRFHtf 
*V^^* tt)hp 4 ©HRBtf K^«^tcttiK 
J§g© n 2 x b p S?ia 4(DF3lz ttfiffl 
«©na««2* J tt^JBttkft*#*SI««©»*H:* 

[0 0 9 7] Z(Dtz#>, #HU60J©^£(±04©&fB 
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fflv>SnS*«2 ahnil^2 bliSKl x 1 012/ 

*2 b*6nffl*«2 aa»ieo©*fc&r* pS^84 
* ft £ & ft Jg z? 3 £ k £ £ S Jgflfi ® (O M 1fi 

[oo98] *£jfiffl<z>s^£ t) mmm ltmmiz v v 

ftSkV>"5«blfl#&3« 

[0 0 9 9] fci>\ *mmmx-&i'Vzi><D^y3 L ># 

-rsats# (110) M^Eg^-r y^j x^f>m 

[0100] <H»*J 1 0 > El 1 7 CI4*»BB©» 1 0 

«rr?l4l2 4 (b) ©KBaT?iK^fcpSxt:^*S/^;i/Jl 
4©^fiE<z>l5fc:Ell 8t:^t4ai:nHia2 4Dfifi 

[0101] El 1 9 (4*^J6«cd* v b^ffl«j4MfrT-ft 
So ^ttMO«$«^M9(D«^hR«CKflK(4ft 

f3pffl«as4T-»s*LfcniafBap«3K:s3^Ti4pSfaa 
[0102] **jB«o»^4H!rfapffl««i4^**n 

&nS««rtK:*^TJ4pffl*«4fr6, m&Mtltzn 

2 tmm<D^nmmm*mL, ps*M4iciMK-r&*t 

[0 10 3] 7*^:/««HT©«flE«8r 
«18fc:ffl^*n£tt4t2 k 2 y«D*y h^NMUSS 
1 x 1 Oi2/cm2 ykftact3CflSa«Mb*H 
6, ***^yr©fla«(DnS««2l4«** : Fi:H 

§©2 o QcmajK©i*ain;cDffit:-rscii:{c:«t t) , mm 
[0104] sfc, *mmm<DM&iz<b&mmi tmm 
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fbtfEIixs ki> o as^fe^o 

[0 10 5] fc*5 % *WSWtf*^y3>Oxyf>y 
i»t±lc2aSH©x^^^S/^;i/JB4}Bj«L/, ZCDffiW,* 
*ff SSkbTflJ/BbT^Si^ #^SS#J<D 
»^fctt«ffl-rs*«36« (110) ffl«?,TF7>fx 

[0 10 6] <*SE^J1 1> 02 0{4*^^(Z)^1 1* 

««*wstk:^r&»iatt«*{bbTiB«tT*a#ia 

1 l©S»«i:ra«t«ffi««f*«K:tt«*JiSpffl* 
a 4 0fflB4^**;i/ifc«Ji 9 ©P^Pict !>»< -rs« 

■Cft<, bffifbKfc&L&^.fcdfcbT^&Cktf 
«ffflrefc»K B 1 3 0D»^(Clt^pM1ga4(Z)btV>m 
E*gm^5ifW^ <fcSkV> o%}%kW$> So 
[0 10 7] #^0J0»^£J4JSa»©WBE 

*iRi±-rs&»©ps«a4x*s{bBi6 ^ofre>5& 
>**ffiffl-ra*«Tia4ccDiiijfiti#&aK:, a®fc 

[0 10 8] **|JftCD»^fcJ4, ^M1T©S#© 
»**pa«J*4x#»tfc<v\fci6, fflaSBtOBEE* 
^tSi:v^M^$)So ^<DflfecD®T-(4*SIJte^J© 

ft, fi»5feYb, ffi^^ Mb^Bftskv^as****. 

[0 10 9] <*MS«1 2> H2 0fc»4*»BB©fBl 2 

*«jg«*^r**#««a)iiE»fHia7?»a. #f?5te#J 

kBl 9 0SI««CDffl»^l4«E«»««(Z)nffl««2 
z*^ + *;i/t6WB5T?«So&nSS«**2 s 

ftiofenS««2 sttfiai^bb^S/B^lEi^^-r 

^2 z(4iSffig{bb^>ffiJJikfSffi^gig{bT-§Sctd 

nbTfescih^aRTfcSo cn^4t), pi/>r>B 

k&£ 0 nii^2 z*ffliaas©p£««4x 

© RS t4» ttfc a ^ -T 5 d k K J: t) x i^SgP© W£E 
4fl6«-rsfe«>lc:IS:{tfeplSlfi*j§4xJ4 Klx-f 
1 0 2C«£E#ffl»*ttfcWffcpait«Ji4x©|IB©ii 

ffi«a2T-^ji* j ©v j e'-r<3&5 0 z<Dtz#>, pS£ 

KJ1 4 * E«T * bT v ^ k p ^ffiiiC/i 4 x * IBg^ S bf 

>^^5:^b< -rs^k* pjfgk^So *ffim*nm?z> 

iB5fc5KD>*<Z)pa^M«i*ffiK**TnS«a2 z 
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17 V-r 



-Slz&p MteWLM 4 ©nBB*^ir *;Hfi«a« 9 CDP^PI 
#l£kra-k*Rjfrefcao c:ftli±i6(D«fc3fc:^* 

*;i4fi»«« 9 i^±©p^T-©sim*£*gffiT* g a 

[0 110] <*Jli«l 3> H2'UCtt*»W(Z)»l 3 

0.5 ~5 jumgJKJItbT^ao C*UiC«fctK FW> 
EPft]2*lT^< fcpStlKKJiS, 9 £*EfitftttH<Z)p 

[0 111] **««©flhCDW«tt«E««r««i:bT 

hornm^ *)fc<m*), Fi/>*-y— FcDisacD^fc* 

tta«JMI**ttJ*.-t^aci:i:. H/>?y-HT 

Tfl***naS««itT©*dW±0««) tt«JBEfit£KH 
«fcLTttffl*;h,anS««2S»tt\ tEfiHtMi: 
LT««*tL*pffl*«4tt*»JMT©fllii4: Ut» 

[0 1 12] **JS«TfttJllia»^<DW£E3feftj 
<pffl««4x, 5xttJM*l^]«bfc»£-C, i?l 

o i ksa^p i o 2Hfc*yw7^*aiini*n.ai:S££ji 
[oi 13] 5&*5, «»£Eft©&j6c»»T*ajaijaaB 

0pB*tt4x0±K:ttpaflM5 2:nMrtr»jEft»tt« 
PS9« 5 x £IBS UT*Ua»©*»ff-fb*BloT^a 
# P 4 x C0±© nfiffK 2*6 RfbK 6 g= T*CQEg 

gS#&i^^^i5xJ±&<T&#£fo&Uo fcav^ip 
&«« 4 x ftftftftl 6 (C^-r a cfc -5 £gE® LT**bft 

C**#«B©*WflEft, <S»*fb, fin* Ffb#Bti 
[0 114] <**«|1 4> H2 2Ctt*«W©fB14 

[0115] &nmmx-itv-hit*mfc3im)£Bf&$ 



tltz F b>*-j»©*fc«j«*tifcy-F»fti«*^b-C 

a»a*tiT«j«*tta f i/>?*y- fcds^t-& d> 

«E«J*«B«(DnI«a«2 zCD^tt«i«ff* F U>9-*f 
ttnS««2i:Hl,) «t tliSiBKfc: LTfcac k#i$s& 
[0116] **860iJT-fcJ: F Ix-f >WE*<b*y- F® 

-eSakl^«bS#»a 0 *©«©fflTfl±B2 1 fc**U 

3fcH«fc*^««0i*WEEfb, 
fb, {SzrXFfb, ffigMfbtfBtiakl^Jftatf&ao 

<9zmm i5> 123 \zi±*$&w<D% 1 5 (D^mmm* 
7j<?¥mfo&M<Dffi\gi^mT-&z>o *mfi&mtm2 20 

»iiT-fca*CDfflS^^ttT*feao Z<Dfc&>, MOSFET© 

>va)p mmm 4 © p^ pi * ^ * * 9 © p^ 

•e©«#jR**B&Wa 0 zofetbs FW >1HEcD[rI± 
k F KfbM6D AMtt k ^ 5 3&m#fc 

<^S i Ctc:fc^T»4figi:&ao Sfc, pift^l/ 
iSt«S 9 tlS tl5 ni««®*M±* s nSa«2 

««4fc:J:!)H***t3S:v^ ^fe^ pM^^^;i/ffiii^ 
«9T-H*tiapS»«©^JU±#pa««4 hfta 

4 ©^fpjffi**^ <4Dp 4^7D-f>f 
>^K:bTV^a^i:fc:J;aWE^&flJ*fS&^f a» 
[0 117] *mE0yo»'&fc:*B2 l£^Lfc*6E#| 
1 3fcH«t**(t*«©*WEft, ffiS^fb, fi^X 

F-fb, ^g;^s{b>?) s Elna^v^^^*$>ao 

[0 118] <*iS^il 6> M2 4fctt**BW<Z>*l 6 
©*«««*^^****«©»IRfBB^*a^ **j5E 
W7?tt«E«j$»«i:ftapaia«4 a- 4 e*^^#J 
bTKE*fpllct)7-f-;i/Frix- hW®m*fflofe*cD 

T-<&a 0 *siffl«i(Z)»'&fc:*^rb*pa»«4 a-4 
*fea 0 *&ffla»-e^^apga*«4 a-4 e©« 

* IS) © P^ i3 tt n 2 * 3 i: g a S^S 
ap3£««4 a- 4 e©»#'J>3&<T*nSailf^*i/ 

•v;i/S2*jp<T-#ao d©fe»xt:^^^^;i/ji(Dp 
a o 
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[0119] *^n^j©s^r{c*s2 nz^Ltzmmm 

Mb, &®mitifimh2> t^o 

[0120] <nmm i 7 y m 2 5 izimmwnm i 7 
mx-\tn&&nmm.£-&zp§iimm4: a~4 eomm* 

HID, ^a£WLT{±£5Ji©ffi^a j *t < fc3<i;-5C 
P Kffi^ 4 a ~ 4 e £ Tf£ h*Hi^ffl F*HRJ t *T ® 

[0 12 1] y-bilT©nM«^2ttTfcff <«if£S 
#S<fc5i::t-3C££<fc£ffi«^b£E^T^.5. 3; 

fe. usage© vwrnnmL'ti < n^TizitmrnLtt^ 

<tdtiBS-rsci:t«fc!3nM«^2 i:pSS«4 a~ 
4 e £ffl^C^££;h,3£2JI©ffi^#*t 
tlS^-rs- tti !){£JS&{bh®:*>ffi}jvfb£ll-3T 

fc*660ij 1 3 fcP]tiT-feD¥»<fcgMfflfii»aE<b, &m 

ikit, ffi^Mb, {££S<b#EI;h,.5i:v^3&ii#;i?> 

-5 o 

[0122] mmm i 8 > 026 it^mcom 1 s o 

lzte~rji^mm l 3 b^7^-;vK u >^^4 

i: SHbJilSia £ <DRm<DMR* St& £ itmmRih 
L^TK ?Z>:i£&Bjm£te&o #^#J(E>*§1^ 

V— * 7 J h £ IT * |SI®©3a^^fe^c 

^cDflt(Z)^^:g|bT«iE12 iz^istzmmm 1 ^bT-fc 
i*W£E>fb, fiS^b, ffi^Mb, &mm<\:timtiz> £ 

[0123] (fft&SW 1 9 > El 2 7 \Z*&W(DW> 1 9 (D 

mmmz^*mfc^w<D¥mmT-$>z>o sfc, 112 

8-B3 0{±S^a-aSP, b-bgg, c-cgj5tf>Br® 

-fz&oizTZ^j rmmm m<D *m>fcmm iz P s»a 

»tT»^&fc», P^M^4x|SI±^pMffi^4xhp 

o»^i:iipia«i 8x*^bTpiaa4©*ffl# 
a»paa««4x^et)a&«), pa««4xtfH*ti 



[0 12 5] ft** **»«n?ttpffl«*il 8x57^ 

i tm? i o 2 iKD^miaiStf *ibftbftm\zmft^r 

tt«#W£lB«bTt>llIfc&V> 0 pS!«818xfci; 

fflgt Dfeaa #safb b^-r < &5£#iswflEft.# 

[0 12 6] ^©ffi©^CHbT(±Hl^t:^LfcllJIS 

#j i hPjbT*<g>?K *nflfi«y©»^«ct^fls«i i iiiRia 

[0 12 7] <Kfli0!l2 0)0 3 l(i#»BIJ©8 2 00 

[0 12 8] H l't*^Ttt«afflJ©ii9£E4fl|«-ra& 
^i:a®HM7D-r^ >^»i§©piffiSI4x 

ai*«v^<Tfb»j«tf*apsifi»jB5*«v^aii: 

tctO^lO 1 i:;fcfi#iRi©pS««4*&ttu 
e©ffljat)±T©«2Ii:^l«fe:pffi««4 tnSi^2 

■ 4xSttffiUt^o 

^hfb, {&®m<bifimtiz£^5%)mftibz><> 

[0 13 0] ft*, pl««4*M«fc»Cl ? 7'f 
^^^>^*ffl^s»^t:ttpSa«a4©BBfifc:»-rs 
M^#^ft<ftSfc»±T*rai:&6*lRl©pafia4 

[0131] ia?agp©*te7>^*^-fbi-sfe 

H2 7©^fli«Il 9^bfcU>^ttCDpStfi»Jl 
1 8x4*llJ!ite^Jh^«^^TSBEE^b J ^'r<'rsc 

[0132] <fft&6#J 21>S32 tt*«S 2 1 (D 

li«£E«^«a*«JBig"r S p 4 hnlf^i 2 OX 

h7^7 , ;^->hf3gS^ , J3>©M/>?-y-b;t 

^->*j^7 0.5° a)^JS5:t^oT^SI^^i*TV^S^ 
[0 13 3] **JB«-Tfl4«BE««f«'«**j«'r5pffl 

««4 k^isa^y ^>©Mx>^y~h^^->$7 B 

tt^^^>^*ffl^T^fi8bfc»^7?^bfe&», 
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Tzftmm 7 0.5° -rtatD^ 9 o ° ± 5 0 ^<on 
(110) ^gffihiiii* {111} mmmz^mm 

[0 13 4] ^©flb©^{C^bT(±> 0 2 £^b£:^2E 

ft, {£^Sft#^£^5^Jg#fc£o 

[0135] sfc. mm^&mtiLfrtt^-fc'rztz 

[0136] <^mm 2 2 > El 3 3 ii*^^CD^ 2 2 © 

-Ji/pJ^f0^mUTi<piiS4xi:, ffi 

t»< pii^4 1 om(D*m fommizpm&mm 1 8 

[0 13 7] ^^jCD^tCJi^U^V^i^^yy* 
^Tff^lTSp^^U, 4x*|s]bP^Pi^b. mz 

«« 4 * e> p 4 x * ^ br ©tEei 

2 J f>piIl|4, 4x#££ftb^tX&!)S5»JE{b*s 

[0 13 8] **JB«fc*5t^T. pSffiSWl 1 8ttfi« 
»Wffifl3#H!)*t<ftS. *fcp3Effi1R* 1 8** 

[0 13 9] *CDflh(OjStB>UTH:BI2C^bfc*llfi« 

[0140] «a«©«ffi»#**s— ft-rafc 

1 8x**^SE^ii:#ffi^^TiSi»JE'fbb^1-<'rs^ 
[0 14 1] *fe* pSaffifiSc/f 18xtl SttHUXg 



19 V-y 



[0 14 2] <Slffim 3> 03 4te*$gBJ§CDfg2 3© 

i g b t t t^xttizimto^mtmmomiM-eib 

So **J6CTT*{4. SSiBftpS*«lxfr^nS«a2 

y*»»TV^a. *^#ft^McD¥ffi«igi±H2 7hfS] 
CT-&tK BrBBttB2 8fc#J6bT^a. IGBT© 
»^-Ctt^7— M0SFET<DV-*S|3?T-feofc£ lig^ 1 
0 ltflGBTCDx^y^lB?, ^9 — M0SFET© H W 
^?T^ofeg2fi?l 0 2#IGBT©:3l/**aB 

«4©B©BE*i9< t"3«fc5#*tK IGBT^fii 
JfetatftCttn^ (nl^2) *ffi«SMb"ra 
i^Stf&So fiEoT* IGBTCD3l/i7^.i$v*H 

»ff*J»<^a^Hl»C^*fts*iaa*:»t:H:^»7- 

M0SFET©»^fcH«£n^—*»«2 fcp^— XlgS4 

^mm i *€>hje^j 2 3 iz^xm^ttftwcDftm 

* I GBTlCiiffltSC &*i^WJBE{b, fill 

)t"l/£> o 

[0 1 4 3] ££1;:, **5E^JT*(4iSigjSpMStRlx 
fcpffl*«4fc0B©nffl««2 f 1 y©itM£S*^t) 
©*y h : T ; tt«I«4 J p3a«a4^HSn&nS«a2© 

fc#*S*T?*S. A*JftpS£4Klx£p£Jffitt4£® 
M<BBPBttfiE*<D IGBTOpi^-7i:pi3 U** 

±ta*SSpMS« 1 xfcpS««4©Pfl(D>>t>^;*;i/ 

[0 14 4] **Jfi«fcJ:Jitf. *^*^-?cOZ3l/^ 
*Wff#iS5S,gpSiStg lxkpia«4©^>f^l/ 

'h* <£*fc^3»*#**. 4*J:ffinI««lyS 
IftttTKUS— ftt(OiiHHI2*nI^J:l/Tfflv^ 
Si^lclipl»a4 fcpll^l x©BIHfcfcpSl«« 

[0 14 5] <*Sfi^J 2 4> 03 5(4*^^0^2 4CD 

t)> SI T©»^fcttyt7— MOSFET0V— 
fc^l^l 0 1#S I TCD^-bffl^o yt«7 — M0SFET 
CD H U-f >*B^T*fcofc^2ig^ 102tfSITOFl/ 

hMBES^rSi&Btffc!)* S IT SffifcSfcfti-rs 
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* 0 £ fe fetC tt; < 7 -M0SFET© ^ k P« tffiffii/tT? tf 
**-«©»V^n^— *««2 kp^—*««4 6D«IDiB 

fb, ffi»5fefb, {£3* Mb, {££Mfls#0ft£ki^$j 

[0 14 6] <*6Efl|2 5> 03 6tt#$giB©SfS2 5CD 
©^ite^JTfc^o *mfiffilT?ttnia««l 1 v$ 

b7>^X^ ©»£-tCt±>H 9 — M0SFET©»-&fcr V — 
?T*&ofc£l«? 1 0 J*^, HP>f>J8^ 

*6ft, 0 Sttx^y^tf^PCfca. Sfex 13 

f k 1 3 e&^l4^-X^/B©T;i^-^AeM, ^ 

^ i/ ^ * t o) m ic mm # epsp £ ft s t mb unmm 

i^WBEib#0ft£o M£nS««2tt>>*?— M0SFET©» 

* * k IH © Wff £ iS < -T S - k jfi Wf ST* fc a fe » 

u t M^fe**fr««©#tja k * n £ £ t> m 6 ft s &ni 

[0 14 8] Sfc, nSI&iWf 1 0 3#*^ 

»^4!*»£EpnS^y-f *-F©»^K:»j4iU Si 
»T10 1#7y-l«i?, »2*«**v— 
bTfUfflfSCklCc*: *K #IBW£:fcVvr^y— M0SFET 

*«fcbTj*^fc**f««©*Sk^fttct &»6ft 
a»*ttpn»-&^*-FK:MbT*j«3fc-rs. 
[0149] <HJE0iJ 2 6 > 0 3 7 tt#$8fjB©& 2 6 CD 

*B60ycfcs o #*ffi#jT*i4ag^ l o liry- Has 

«?10 2S*V-K«fi:U 7V-K*8H^S 
ffik^ay h*HK£-*SW\ CCD ^ ay b*— gh£k 
nSafc«Jl 1 9 \z «fc t) g|P^ bfc 5 #m£TFcD5SeiC«fiE 
«*Mffl*fcbTH< pffl««4*««-T*So 1 
3 dk 1 3 e*^l4y-hJB?ffl6DT;i/5-^A«ffi, 

v-^ag : FHcDT;i/5-^ASfiiT-&So «^ l o icd 

7^-«?«Tl 0 2©7JV-F5S^^®yWT^ 
#WfiOc*ft£ k«BE«&Sfi|ik UTi< p9M4 k:> 
3 y b *-»^#ffl2«-Z?Stt*ftT«ft«fcS»l5*ft 



±iaiS : Ffflt:Wip$ft5«flEJ4«£E«^«ar- 
*6pS»«4 knS»«2 fci OjSWBEft^iaftSo 
S&JTM 0 KDTS-Vm^tm^l 0 2«D*V-1* 

*8?£JSvw:p*#fflira$fta$/3 y h*— bT 

« < ;t>w-t-&£ & z cd k t *y 

« k b T m < fitting n £ff Aft 2 4Sttl^fc ttttflt £fc 
^StiSo Ell lCD^SE^jT-M^feffiiiH^mv^ 

T«£E«J#««CDpfi«t*4*JBJB8ra»^fc:ttx ±IB 
nStSf&Ml l6DttDfcxl^*^> + ;WI2*ttjgt"3 
£k#pf#gT-&£o 

[0 15 0] $£oT, MOSFET*W£flfcDKBBbfc 

-rs0 2 1 , 022, ei 2 3 tommm k.mm£.*m#& 

SOiSWfffb, {£*5^b, {£3* Mb, ffi;^S<fb#0ft 
5kV^«5Ja3** s $^So 

[0151] fil±, ^B^CDifjg^^JE^JtCoV^TieW 
bfe^, *^W(4mjs3^S6^J^K^1-^*<DT*i4^<, 
^ i4luiaHSE^JT- J4i C n S©;^ 7 — MOSFET^cOjgffl 

W**it^WWbfc4 s pf--v*;i/SkbTt)H«©a* 
^WfeftSo S*:^ **^fr5 L ^r2 0 014, 
Mpng^^-Hh^a^ b^r-^-r^-H), I 
GBT, ;W#-7b7>^^, SIT, 1MU*# 

* ^©**f«^«t:^3v^Ts»ll^E^*w^^* tia p ng^ 

^-f^-K^±IB^l^ : ?l 0 1 k±l3S25g? 1 0 2 
fcjtfjfc-rs k bT5S/B-T£C kJCci: >3 iftWfiE^bkffiJI^ 

^«Hl*lK:*5^T»«©»tf-«!l** bi 3 £ k(4£Jil 

[0152] 

[|g0J3cD$)J£] 6l±RWlfe«t5l:, ^SEJgflSJCctft 
tt, i»»ffiCD&»Cnffl«J«kpS!««©lllD*b^^ 

^*h(D{&m, (sssfbtfHftskv^atj** 8 **. ^ 

kv>d3»^^fe^o 
[HO®ffi¥«:Rn] 

[0 1] *^B^^S 1 ©IQifiJKJIB*S-r^#<*:*BCD¥ 

[02] *«ra©s i<DmmMm*siy—m$mKimm 

bfca^cDHBE^aST-x 0lCDa-a^i^?&^KtBfM« 
[0 3] ^lCD*j6fiJBJI4^'7-M0SFET^afflbfe»'& 

So 

[04 (a) (b) ] *&w<Dm KDmmmm^t^ 

So 

[04 (c) (d) ] *»WcD*l©«JKB»ft^"r* 
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<5 o 

[04 (e) (f) ] *|EW©m l<Dm.ffiBm*mt* 

[04 (g) (h) ] #$gim©?g i <D&mMm*7jk+* 

[04 (i) ] *»W©»l©*«imilfti^^**<*« 

[0 5] 2 <nmmm<D*mfcmm<D^mmik 

[0 6] *^0fl©^3O^SS^J©^#^gco»TM«jg 

[0 7] ^monA(omim\(D^m^mm.(ommmm. 

[0 8] *%W©^4CD*JE«fycD^#«;SS(D®ig*ffi 
£ IK W "T S fc » CD »f ffi 0 T* fc S o 
[0 9] #%tJ§CD^ 5 ©SWE^J(Z)**^a©BfS«ig 

[010] *&w<Dm 6 ommm<D*m{&%iu<D¥-m 

[011] *«W©^7©illE«©*#<t:««co»fffi 
jg0^fe5o 

[012] (a) - (c) (**^<Dfil 7 ©^ffi^jO^ 

*t> O 

[01 3] *^W©^8 0*SS^J©**ft^ao»?®« 

[014] *jBft<Z)« 9 <D^ffl®^4lttg1t<2)BrBtt 
ii0T*&£o 

[015] #|g^<Z)fgl 0©»6^jCD^»#:^M©^jg 

[016] ^mmm i o©5nai«i©^#*«»©s» 
[017] *mmmi i<Dnmm<D*mvmm.<Dmm 

[018] *$&Wom 1 1 ©HJE0!|<D*#ft;^H©»ja 

* m * tts t m mmm mx & z . 
[019] -frmmm i i cdsue^jc^^hcdssu 

[020] 1 2 (D^mm(D*mfomm<D®m 

[02 1] *^^CD^1 3©^SE^jcD^»#:^g©»fM 
«fi£0T-&£o 

[022] *^^cds i 4 (Dmmm<D4m&mw<Dmm 
m&mx&z>o 

[023] 1 5 <Dmmm<D*m#&u<Dmm 



[024] *$5w<z>*i 6<DmMm<D*mfo&w<Disim 
mmmx&Zo 

[025] *f&w(Dmi 7 (D&Mm<D*mi*&U(DiBim 
mmmx&Zo 

[026] ^mcDMi 8<Dmfam<D*mt£&w<Dmm 

[027] *$£W(Dmi 9<Dmmm<D*mfomn<?>¥m 

[028] ^mm<Dmi 9 <Dnmm<D^m^^m<D}S\w 
mmmx&Zo 

[02 9] amwcDMi 9 <Dnmm<D*m<b&m<Dmm 

[030] ^momi 9(DmMm<D^mi^^W(DmM 
mmmx&Zo 

[03i] #2£w<d»2 ocDmn&m<D^mi^mw(D^m 
mmmx&Zo 

[032] *mmw,2 i<Dmmm<D*m<i£%im(D¥-m 
mmmx&Zo 

[033] #$8w©&2 2<Dnmm<D¥mt£ms<D«iffi 

[034] *$&w(Dm2 3 (Dmmm<D*m{£%i&<D«i^ 
m&mx&Zo 

[035] *mw<z>m2 4<DmMm<D*momm<Dmm 
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